Free fatty acids decouple oxidative phosphorylation by dissipating intramembranal protons without inhibiting ATP synthesis driven by the proton electrochemical gradient.
Free fatty acids (FFA) uncouple oxidative phosphorylation and reverse electron transport and inhibit ATP-Pi exchange in beef heart submitochondrial particles. In this, they resemble classical uncouplers and ionophores. However, in contrast to the latter agents, FFA do not collapse the substrate generated proton electrochemical potential and do not inhibit ATP synthesis when the latter is driven by artificially imposed delta microH. These results lend further support to the suggestion that oxidative phosphorylation depends, in part, on direct intramembranal proton transfer - a process which is specifically uncoupled by FFA and other membrane perturbing agents (e.g. general anesthetics).